Increased AMPA receptor function in slices containing the prefrontal cortex of spontaneously hypertensive rats.
Spontaneously hypertensive rats (SHR) are used as a genetic model for attention-deficit hyperactivity disorder (ADHD), since they have behavioral characteristics that mimic the major symptoms of ADHD. We have previously shown that dopaminergic and noradrenergic systems are altered in the prefrontal cortex of SHR compared to normotensive Wistar-Kyoto (WKY) control rats. We also showed that neural circuits that use glutamate as a neurotransmitter increased norepinephrine release from rat prefrontal cortex slices and that glutamate caused significantly greater release of norepinephrine from prefrontal cortex slices of SHR than from those of WKY. The effect of glutamate did not appear to be mediated by NMDA receptors, since NMDA did not exert any effect on norepinephrine release and the NMDA receptor antagonist MK-801 did not reduce the effect of glutamate. In this investigation we show that the stimulatory effect of glutamate is greater in SHR than in WKY and that the effect can be antagonised by the alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionate (AMPA) receptor antagonist 6-cyano-7-nitroquinoxaline-2,3-dione (CNQX). The results suggest that glutamatergic neuron terminals in rat prefrontal cortex establish synaptic contacts with noradrenergic terminals to enhance norepinephrine release by activation of AMPA receptors and that this enhancement is amplified in SHR.